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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multidomain 
type liquid crystal display device having high 
transmittance for light and good reliability. 
SOLUTION: The device is equipped with an active 
element substrate 1 having active elements to drive a 
liquid crystal in a matrix state, and a counter substrate 2 
disposed facing the substrate 1. A ridge-like structure 4 
to control the tilt direction is formed on the counter 
substrate 2. The alignment mark 9 to align the position 
of the active element substrate 1 is formed out of the 
same material as the material which forms the ridge-like 
structure in the same process. 
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* NOTICES * 

JPO and tNPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An active device board with an active device for driving a liquid crystal to matrix form, 
A liquid crystal material pinched between a counter substrate by which the placed opposite was 
carried out to the above-mentioned active device board, and the above-mentioned active device 
board and a counter substrate, A tilt control part which is formed in the above-mentioned 
counter substrate and controls tilting directions of liquid crystal element orientation, A multi- 
domains type liquid crystal display currently forming of a process that material which was 
provided with a mark for carrying out alignment of the above-mentioned active device board and 
a counter substrate, and formed the above-mentioned tilt control part, and material in which the 
above-mentioned mark was formed are the same, and the above-mentioned tilt control part and 
a mark are the same. 

[Claim 2]The liquid crystal display according to claim 1 f wherein material which forms the above- 
mentioned tilt control part and a mark shows the absorption of light or reflection in the range of 
350 to 820-nm wavelength. 

[Claim 3]The liquid crystal display according to claim 1 when rho^ is made resistivity rho of 

material which forms the above-mentioned tilt control part and a mark into resistivity of a liquid 
crystal material, wherein it is set as the following ranges. 

rho Lc x10 3 omega-cmLcomega-cm [Claim 4]The liquid crystal display according to claim 3, 

wherein the above-mentioned active device board and a counter substrate are provided with an 
orienting film which touches the above-mentioned liquid crystal material, respectively and 
resistivity of the above-mentioned orienting film is set as a mentioned range. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the highly minute type liquid crystal 
display driven by active devices, such as a thin film transistor (TFT is called hereafter), about a 
multi-domains type liquid crystal display. 
[0002] 

[Description of the Prior Art]Since the display using a liquid crystal element has the features, 
such as a light weight, a thin shape, and low power consumption, it is applied to various fields, 
such as OA equipment, an information terminal, a clock, and television. Especially the liquid 
crystal display using a TFT element is used for the monitor for a display of the data which 
includes many information, including portable TV, a computer, etc., from the response. 
[0003]ln recent years, much more improvement in the definition of a picture or a display speed is 
beginning to be required with the increase in the amount of information. Correspondence is made 
by the minuteness making of TFT array structure by improvement in a definition. On the other 
hand, since the working speed of the unit time neighborhood becomes short in connection with 
the minuteness making of a pixel, the liquid crystal layer which switches light requires that of 
twice - a tens ofX potato from the mode of the present [ speed of response / of a liquid crystal 
material ]. 

[0004]An OCB method and a VAN method using the nematic liquid crystal as liquid crystal mode 
which fills these demands, the BAN method, pi arranging system, the interface stable type 
ferroelectric liquid crystal (SSFLC) method using a smectic liquid crystal, and the 
antiferroelectricity liquid crystal method are examined. 

[0005] Especially VAN type orientation mode by that a response quicker than the conventional 
twist nematic type (TN) mode is obtained and adoption of perpendicular orientation processing. 
Since the RABINKU orientation treatment processes of having been conventionally apprehensive 
about generating of a poor cause, such as an electrostatic damage, are reducible, it is in liquid- 
crystal— display mode which attracts attention in recent years. In the VAN orientation type mode, 
the multi-domains type VAN mode for realizing a large angle of visibility from the compensation 
design of an angle of visibility being comparatively easy attracts attention. 
[0006] 

[Problem(s) to be Solved by the Invention]This multi-domains type perpendicular orientation 
mode (the following MVA is called), between the electrode which impresses an electric field to a 
liquid crystal, and the orienting films which make a liquid crystal element arrange — a ridge — by 
forming the structure of ** by making missing a part of electrode which impresses an electric 
field to the method which divides an orientation field, and a liquid crystal element, The method 
which controls electric field modification of the liquid crystal element in the part, and carries out 
orientation division, the method which carries out orientation division according to electrode 
structure which makes a transverse direction generate an electric field to a substrates face, etc. 
are typical. 

[0007]On the active device board for driving a liquid crystal to matrix form in these methods, 
each on a substrate with the opposite common electrode which counters this and is arranged — 
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a rjdge _ a structure and an electrode missing part are provided, alignment of an active device 
board and the counter substrate is carried out and they are pasted together so that an 
orientation dividing position and the picture element electrode structure which constitutes a 
matrix may face each other by predetermined arrangement. 

[0008]With general composition, here with the light filter material which is the coloring layer 
formed on the counter substrate, and BM (black matrix) layer material as a light shielding layer 
provided in order to assist this, the ridge which manages orientation division since the mark for 
alignment is formed — it is easy to form the ** structure in a prescribed position, and becomes 
easy [ the alignment at the time of substrate lamination ]. 

[0009]On the other hand, a matrix configuration is made minute, and in order to make high light 
transmittance easy to secure, the liquid crystal display of a new structure (COA structure) in 
which the color filter layer currently conventionally formed on the counter substrate and the 
light shielding layer were formed on the active device board is beginning to be proposed and put 
in practical use. In this structure, the alignment at the time of substrate lamination becomes 
unnecessary, and only the transparent electrode layer is formed in the counter substrate. 
[0010]for this reason, the ridge which manages orientation division on a counter substrate the 
ridge to a prescribed position since the coordinate reference on a substrates face does not exist 
in forming the ** structure — formation of the ** structure was difficult. In order for there to be 
also no alignment mark at the time of an assembly, it was difficult to double correctly an 
orientation dividing position and the matrix position on an active device board. 
[001 1]the ridge which manages orientation division — since the ** structure intervenes between 
the electrode which impresses an electric field to a liquid crystal layer, and the orientation layer 
which makes a liquid crystal layer arrange, the electric symmetry between up-and-down boards 
collapses, and we produce display unevenness etc., and are anxious about the fall of reliability, 
etc. 

[0012]this invention is made in view of the above-mentioned problem, and comes out. Also in the 
liquid crystal display of the COA structure for which the alignment at the time of lamination was 
impossible, the alignment of the purpose becomes possible, it realizes highly minute and high light 
transmittance, and there is in providing multi-domains type liquid crystal ****** which can avoid 
reliability deterioration, such as display unevenness. 

[0013] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a liquid crystal 
display concerning this invention. An active device board with an active device for driving a liquid 
crystal to matrix form, A liquid crystal material pinched between a counter substrate by which 
the placed opposite was carried out to the above-mentioned active device board, and the 
above-mentioned active device board and a counter substrate, A tilt control part which is 
formed in the above-mentioned counter substrate and controls tilting directions of liquid crystal 
element orientation, It is characterized by being formed of a process that material which was 
provided with a mark for carrying out alignment of the above-mentioned active device board and 
a counter substrate, and formed the above-mentioned tilt control part, and material in which the 
above-mentioned mark was formed are the same, and the above-mentioned tilt control part and 
a mark are the same. 

[001 4] According to the liquid crystal display of this invention, material which forms the above- 
mentioned tilt control part and a mark is characterized by showing the absorption of light or 
reflection in the range of 350 to 820-nm wavelength. 

[001 5] According to the liquid crystal display of this invention, resistivity rho of material which 
forms the above-mentioned tilt control part and a mark is characterized by being set as the 
range of rho Lc x10 3 omega-cmLcomega-cm, when rho Lc is made into resistivity of a liquid 
crystal material. 

[001 6] As a means for controlling tilting directions of a liquid crystal element here, a ridge formed 
in inter-electrode [ for impressing an electric field to an orienting film and a liquid crystal layer 
which touch directly structure (slit structure is called hereafter) which shows lack with electric 
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part or circumference of an electrode for impressing an electric field in a liquid crystal element, 
or a liquid crystal layer ] — a form construction is mentioned. 

[0017]In this case, on a slit or in its neighborhood, determining uniquely an inclination direction of 
a liquid crystal element corresponding to the dielectric anisotropy of material which constitutes a 
liquid crystal element by fluctuation of an electric field impressed between substrates of a liquid 
crystal display is proposed, A domain can be formed by having a fluctuation multiple-directions 
ingredient of these electric fields, and an angle of visibility of a liquid crystal display can be 
extended. 

[0018]the latter ridge — a case of a form construction — a ridge — an inclination (pre tilt) of a 
liquid crystal element by an inclined plane of the ** structure itself, and a ridge — a voltage drop 
by the ** structure can determine an inclination direction of a liquid crystal element uniquely. 
[001 9]A PEP process is generally used for formation of slit structure. In this process, when 
forming an ITO electrode which impresses an electric field to a liquid crystal layer, a desired 
pattern is formed by resist and an electrode pattern is formed according to an etching process. 
[0020]on the other hand — a ridge — as well as a slit when forming the ** structure, patterning 
by resist is used, in this case, a desired ridge — since the ** structure is realizable only by 
forming with a resist material, also in time as compared with a case where a slit is formed, it 
becomes advantageous also in cost. 

[002 1]a ridge — any of organic materials or an inorganic material may be sufficient as material 
which forms the ** structure. Generally, it is usable if it is the material in which insulation is 
shown, a ridge especially in this invention — resistivity of material which constitutes the ** 

structure in the range with which it is satisfied of rho Lc x10 omega-cmLcomega-cm. a ridge 

which it is rare to cause reliability deterioration of display image quality which poses a problem in 
a display of an MVA mode, and fulfills this condition — if it is the ** material, it is usable 
regardless of organicity and inorganic matter. 

[0022]a ridge — if transmissivity is generally taken into consideration about the coloring nature 
of the ** structure, material in which absorption or reflection does not exist in a light range will 
be used, in this invention — a ridge — a general ridge from performing alignment mark formation 
at the time of a cell assembly with the ** structural material itself — it differs from the ** 
structural material and it becomes possible to use material in which the absorption of light or 
reflection is shown among 350 to 820 nm. 

[0023] By using for the above-mentioned wavelength area a material system which shows 
absorption or reflection, a material selection range can be extended as compared with a 
conventionally transparent case which carried out material where it is not able to use. 
[0024]a ridge which is the feature of this invention when becoming possible to use coloring 
material — it checked that it became possible to extend a materials design range for setting 
resistivity of the ** structure as a predetermined range. 

[0025]these viewpoints — a ridge of this invention — down stream processing predetermined 
[ that it is the material which fulfills the above-mentioned specification range as a ** structure 
material and ] — a ridge — it is usable if it is the material into which the ** structure is 
processible. A negative or positive type material which uses as a base a novolac system resist 
material, an acrylic material, and epoxy system material which have photosensitivity as an 
especially usable typical material, and conductive particle materials, such as carbon added in 
order to optimize specific resistance of these resin materials, are preferred. 
[0026]It is also possible to use organic conductive polymers, such as poly aniline as shows 
conductivity to resin itself, polypyrrole, TCNQ, and poiyacethylene, etc. 
[0027] 

[Embodiment of the Invention] Hereafter, the liquid crystal display concerning this embodiment of 

the invention and its pixel configuration are explained in detail, referring to drawings. 

[0028]As shown in drawing 1, a liquid crystal display is provided with the following. 

The active device 1 and the counter substrate 2 by which placed the predetermined crevice and 

the placed opposite was carried out. 

The liquid crystal layer 10 pinched among these substrates. 



http://www4,ipdl.inpit.gojp/cgi-b^ 2010/02/15 



JP 9 200 1-083521, A [DETAILED DESCRIPTION] 



Page 4 of 8 



On the array substrate 1, the insulating layer 27 located in the lower part of TFT23, the signal 
wiring 24 and 25, the picture element electrode 26, and the picture element electrode 26 is 
formed, and each picture element electrode 26 is connected to the signal wire 25 via the contact 
part 1 1 . The slit part 6 for orientation division is formed in each picture element electrode 26. 
[0029] moreover — while the transparent electrode 3 covers the counter substrate 2 all over a 
viewing area and is formed in it — a transparent electrode top — the ridge by the side of 
opposite to the prescribed position of each picture element electrode 26 on the active device 
board 1 — the ridge patterned so that the prescribed position of the ** structure might be 
arranged — the ** structure 4 is formed. The orienting films 7 and 8 for giving orientation to a 
liquid crystal element, respectively are formed in the interface which carries out direct contact 
to the liquid crystal layer 10 of the array substrate 1 and the counter substrate 2, respectively. 
[0030]in the counter substrate 2 — a ridge — the peripheral part of the ** structure 4 — the 
picture element electrode 26 on the active device board 1 , and the ridge on the counter 
substrate 2 — the alignment mark 9 for performing alignment with the ** structure 4 — a ridge 
— it is formed of the same process as the process of patterning the ** structure 4. And when 
carrying out the placed opposite of the active device board 1 and the counter substrate 2, 
orientation dividing regions can be formed with sufficient accuracy by piling up these alignment 
marks 9 with the alignment mark 12 beforehand formed on the active device board 1. 
[0031 ]the ridge which the slit part 6 for orientation division was formed in each picture element 
electrode 27 of the active device board 1, and was established in the counter substrate 2 — 
predetermined orientation dividing regions are formed of an interaction with the ** structure 4. 
And a controllable liquid crystal display is electrically formed by filling up with the liquid crystal 
layer 10 between the active device board 1 and the counter substrate 2. 
[0032]the time of drayying 2 dividing the domain in a pixel in the liquid crystal display of the 
above-mentioned composition — a ridge — the situation of evasion of the electrification 
accumulation by the resistivity of the ** structure 4 and the electric field at the time of 
orientation division is shown typically. 

[0033]the ridge on the counter substrate 2 — the ** structure 4 counters to the picture 
element electrode 26 on the active device board 1 in a prescribed position — a ridge — 
orientation dividing regions are formed of the interaction of the ** structure 4 and the slit part 6 
of the picture element electrode 26. 

[0034]the ridge formed in the active device board 1 and the counter substrate 2 here — if the 
specific resistance of a structure fills a specific relation to the resistivity of the liquid crystal 
layer 10 — a ridge — the density of the line of electric force formed in inter-electrode [ up- 
and-down ] changes, and the electric field dispersion fields 29 and 201 are formed around the ** 
structure. 

[0035]the slit part 6 and a ridge — about four ** structure liquid crystal element orientation, the 
leakage electric field formed of the slit part 6 formed in the picture element electrode 26, and a 
ridge — the initial orientation tilts (pre tilt is called hereafter) 202 and 203 are formed by 
inclination induced by the inclined plane of the ** structure 4, respectively. This pre tilt 202, 203 
directions, the curved line of electric force 204 and 205 formed of the electric field dispersion 
fields 29 and 201, and ** and the work which forms the inclination of the liquid crystal element 
to the same direction mutually are produced and carried out. Of these synergistic effects, the 
orientation dividing regions 206 and 207 are formed stably. 

[0036]on the other hand — a ridge — the ridge as a form construction — although the ** 
structure 4 and the slit part 6 show the resistance lower than the liquid crystal layer 10 in an 
about single figure as an electrical property, they are close to an insulator as compared with the 
picture element electrode 26 on the active device board 1, or the transparent electrode 3 on the 
counter substrate 2. Therefore, considering the case where liquid crystal element composition is 
constituted from an electric equivalent circuit, it becomes the circuitry which made the 
insulating layer intervene between an orienting film and an electrode. 

[0037]the thickness of an orienting film, and a ridge — the thickness of a form construction — a 
ridge — the law of the thickness of a form construction from a thing large figures about double 
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[ about ]. a ridge, when the resistivity of a form construction is larger than resistivity rho Lc 

omega-cm (it is 10 13 - 10 14 omega-cm as a general value) of a liquid crystal material, a liquid 
crystal layer / orienting film layer / ridge — movement of the electric charge between form 
construction layers — a ridge — the insulation of the form construction layer ruled over and 
causing local electric field accumulation was checked. 

[0038]a ridge — the case where the resistivity of a form construction is below rho Lc x10 3 

omega-cm — a ridge, since the voltage drop by a form construction is small, a ridge — electric 
field dispersion near the form construction does not occur — a ridge — the inclination to the 
tilting directions of the liquid crystal element controlled by the inclined plane of the form 
construction could not be assisted, but it was also checked that stable orientation dividing 
regions are not formed. 

[0039]therefore, a ridge — the liquid crystal display which can avoid reliability deterioration, such 
as display unevenness, can be obtained, without producing a local charge storage by setting the 
resistivity of form construction material as the range of rho Lc x10 3 omega-cmLcomega-cm. 

[0040]Conventionally in [ according to the liquid crystal display constituted as mentioned above ] 
the display device structure for which the alignment of an active device board and a counter 
substrate was impossible at the time of a liquid crystal element assembly, a ridge — forming a 
form construction and an alignment mark with an identical material simultaneous — a ridge — 
alignment of a form construction and alignment at the time of a liquid crystal element assembly 
can be performed easily. Thereby, improvement in the productivity of a liquid crystal display and 
display performance can be aimed at. 

[0041 ]In order to use coloring material, the design range of the conventionally difficult resistivity 
can be expanded, and the liquid crystal display which can avoid reliability deterioration, such as 
display unevenness, can be obtained. 

[0042]Next, two or more examples and comparative examples of this invention are explained. 
The liquid crystal display concerning Example 1 is explained in accordance with the 
manufacturing process, referring to example 1 drawing 3. First, after forming TFT23, the signal 
wiring 24 and 25, and the insulator layer 27 on the active device board 1, a pixel ITO film is 
formed using a weld slag evaporation apparatus, and the picture element electrode 26 which has 
the slit part 6 which is 5 micrometers in width which lacked some ITO electrodes using the 
predetermined mask pattern is formed. On the counter substrate 2 which counters with the 
active device board 1 and is arranged, an ITO film with a thickness [ as a transparent electrode ] 
of 100 nm is formed using a weld slag evaporation apparatus. 

[0043]moreover — using a predetermined mask pattern, after forming the colored resin film 
which mixed phthafocyanine system coloring matter to the acrylic photopolymer at 1.2 
micrometers in thickness on an ITO film — a ridge — the ** structure 4 and the alignment mark 
9 used at the time of a liquid crystal element assembly are formed simultaneously. 
[0044]The orienting films 7 and 8 are formed by forming membranes so that it may be set to 70 
nm in thickness, and calcinating the orienting film for making the orientation of the liquid crystal 
element carry out perpendicularly to the interface which touches the liquid crystal layer 10 of 
the active device board 1 and the counter substrate 2, respectively at 180 ** for 30 minutes. 
[0045]Next, lamination and the empty cell for liquid crystal display elements are formed via a 
resin spacer 4 micrometers in diameter so that a 4-micrometer-thick interval may be maintained 
for the active device board 1 and the counter substrate 2. this time — a ridge — the gap of an 
orientation dividing position was 5 micrometers or less by doubling the alignment mark 9 formed 
in the ** structure 4, simultaneously the counter substrate 2, and the alignment mark 12 
beforehand formed in the active device board 1, respectively. 

[0046]Then, by the usual method, when dielectric anisotropy pours in the liquid crystal material 
which is negative between the active device board 1 and the counter substrate 2, a liquid crystal 
display element is constituted. Then, the liquid crystal display was constituted by sticking the 
polarization films 31 and 32 set up so that a polarization axis might intersect perpendicularly 
mutually on the outside surface of the active device board 1 and the counter substrate 2, 
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respectively. 

[0047]In the liquid crystal display constituted as mentioned above, the liquid crystal element 
changed into arrangement parallel to a substrates face by impressing an electric field between 
the transparent electrode 3 of the counter substrate 2, and the picture element electrode 26 of 
the active device board 1 . and the ridge formed on the transparent electrode 3 of the counter 
substrate 2 — each of the ** structure 4 and the picture element electrode 26 on the active 
device board 1 — the orientation dividing regions 303 and 304 by which the tilting directions of 
the liquid crystal element were controlled were formed of the effect. When the liquid crystal 
display was driven by the usual method and light transmittance was measured, in the structure 
where the numerical aperture of a liquid crystal display element is 60%, total light transmittance 
was 5.5%. 

[0048]The liquid crystal display shown below was created as the comparative example 1. With 
reference to aVajwmg_4, the composition is explained in accordance with a manufacturing 
process. 

the comparative example 1 — first, after forming TFT23, the signal wiring 24 and 25, and the 
insulator layer 27 on the active device board 1 , a pixel ITO film is formed using a weld slag 
evaporation apparatus, and the picture element electrode 26 with the slit part 6 which is 5 
micrometers in width which lacked some ITO electrodes using the predetermined mask pattern is 
formed. On the counter substrate 2 which counters with the active device board 1 and is 
arranged, the shade part and the alignment mark 43 for determining an effective display 
rectangle beforehand and performing alignment at the time of a cell assembly are formed, and an 
ITO film with a thickness [ as a transparent electrode ] of 100 nm is further formed using a weld 
slag evaporation apparatus. 

[0049]moreover — using a predetermined mask pattern, after forming an acrylic photopolymer at 
1.2 micrometers in thickness on an ITO film — a ridge — the ** structure 44 is formed, here — 
a ridge — alignment of the ** structure 44 was performed using the alignment mark currently 
beforehand formed on the counter substrate 2, and the doubling gap was controlled to 2 
micrometers or less. 

[0050]The orienting films 7 and 8 are formed by forming membranes so that it may be set to 70 
nm in thickness, and calcinating the orienting film for making the orientation of the liquid crystal 
element carry out perpendicularly to the interface which touches the liquid crystal layer 10 of 
the active device board 1 and the counter substrate 2, respectively at 180 ** for 30 minutes. 
[0051]Next, lamination and the empty cell for liquid crystal display elements are formed via a 
resin spacer 4 micrometers in diameter so that a 4-micrometer-thick interval may be maintained 
for the active device board 1 and the counter substrate 2. At this time, the cell assembly was 
performed by doubling the alignment mark for a cell assembly beforehand formed on the counter 
substrate 2, and the alignment mark beforehand formed on the active device board 1 by gap of 5 
micrometers or less, for this reason, a ridge — the amount of gaps of the orientation dividing 
position constituted with the ** structure 44 and the picture element electrode 26 on the active 
device board 1 — 5 micrometers and the ridge at the time of a cell assembly — it was 7 
micrometers which is the sum with the amount of gaps of 2 micrometers at the time of ** 
structure 44 formation. 

[0052]Then, by the usual method, when dielectric anisotropy pours in the liquid crystal material 
which is negative between the active device board 1 and the counter substrate 2, a liquid crystal 
display element is constituted. Then, the liquid crystal display was constituted by sticking the 
polarization films 31 and 32 set up so that a polarization axis might intersect perpendicularly 
mutually on the outside surface of the active device board 1 and the counter substrate 2, 
respectively. 

[0053]ln the liquid crystal display constituted as mentioned above, the liquid crystal element 
changed into arrangement parallel to a substrates face by impressing an electric field between 
the transparent electrode 3 of the counter substrate 2, and the picture element electrode 26 of 
the active device board 1 . and the ridge formed on the transparent electrode 3 of the counter 
substrate 2 — each of the ** structure 44 and the picture element electrode 26 on the active 
device board 1 — the orientation dividing regions 403 and 404 by which the tilting directions of 
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the liquid crystal element were controlled were formed of the effect. When the liquid crystal 
display was driven by the usual method and light transmittance was measured, in the structure 
where the numerical aperture of a liquid crystal display element is 60%, total light transmittance 
was 4.5%. 

[0054]The same process as Example 1 mentioned above example 2 constituted the liquid crystal 
display shown in drawing 5. the ridge formed on the counter substrate 2 here — using for the 
material of the ** structure 51 the material which mixed carbon black 0.01% to the acrylic 
photopolyrner — a ridge — the resistivity of the ** structure 51 was set as 3.9x10 omega-cm. 

[0055]When the liquid crystal display constituted in this way was driven by the usual method and 
light transmittance was measured, in the structure where the numerical aperture of a liquid 
crystal display element is 60%, total light transmittance was 5.5%. As a result of evaluating the 
condition (generally called seizure) in which a front displaying condition remains when a display 
screen is changed after holding a specific displaying condition for 8 hours, it was an image quality 
level which can hardly be checked. 

[0056]the ridge which carried out the liquid crystal display by the same process as Example 1 
mentioned above comparative example 2-1, however was formed on the counter substrate 2 — 
into the material of the ** structure, using for an acrylic photopolyrner the material which mixed 
carbon black 0.0001% — a ridge — the resistivity of the ** structure was set as 5.4x1 0 14 
omega-cm. 

[0057]When the liquid crystal display constituted in this way was driven by the usual method and 
light transmittance was measured, in the structure where the numerical aperture of a liquid 
crystal display element is 60%, total light transmittance was 5.5%. As a result of evaluating the 
condition in which a front displaying condition remains when a display screen is changed after 
holding a specific displaying condition for 8 hours, it was an image quality level which can check 
a front displaying condition it to be **. 

[0058]The same process as Example 1 mentioned above comparative example 2-2 constituted 
the liquid crystal display shown in drawing 6. the ridge formed on the counter substrate 60 here 
— using for the material of the ** structure 61 the material which mixed carbon black 10% to 
the acrylic photopolyrner — a ridge — the resistivity of the ** structure 61 was set as 7.2x10 10 
omega-cm. 

[0059]the place which drove the liquid crystal display constituted in this way by the usual 
method, and measured light transmittance — a ridge — the tilt control of the liquid crystal 
element by the ** structure 61 was not formed, but the irregular orientation dividing state 62 
called the Schlieren organization was formed. In the structure where the numerical aperture of 
the liquid crystal display element at this time is 60%, total light transmittance was 4.5%, However, 
as a result of evaluating the condition in which a front displaying condition remains when a 
display screen is changed after holding a specific displaying condition for 8 hours, it was an 
image quality level which can hardly be checked, 

[0060]The same process as Example 1 mentioned above example 3 constituted the liquid crystal 
display. Here, membranes were formed in thickness of 60 nm using the material which added 
0.01% of antimony oxide to vertical orientation films, and set resistivity as 4x10 omega-cm, and 
the orienting films 6 and 8 were formed in the orientation layer formed on the counter substrate 
2. 

[0061]When the liquid crystal display constituted in this way was driven by the usual method and 
light transmittance was measured, in the structure where the numerical aperture of a liquid 
crystal display element is 60%, total light transmittance was 5.3%. As a result of evaluating the 
condition in which a front displaying condition remains when a display screen is changed after 
holding a specific displaying condition for 8 hours, it was an image quality level which can hardly 
be checked. 

[0062]The same process as Example 1 mentioned above comparative example 3 constituted the 
liquid crystal display. Here, membranes were formed in thickness of 60 nm using vertical 
orientation films, and the orienting films 6 and 8 were formed in the orientation layer formed on 
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the counter substrate 2. 

[0063]When the liquid crystal display constituted in this way was driven by the usual method and 
light transmittance was measured, in the structure where the numerical aperture of a liquid 
crystal display element is 60%, total light transmittance was 5.5%. As a result of evaluating the 
condition in which a front displaying condition remains when a display screen is changed after 
holding a specific displaying condition for 8 hours, it was an image quality level which can hardly 
be checked. 

[0064]The display properties of the liquid crystal display concerning Examples 1, 2, and 3 
constituted as mentioned above and the comparative example 1, 2-1, 2~2, and 3 are shown in 
the following table 1. 
[0065] 
[Table 1] 













mmm 1 


jus? 


5. 50 % 




o 






4. 50 X 




X 






5. 50 t 




o 


tb»« 2 - 1 




5. 50 X 




X 


ittttt 2-2 




4.50 % 




X 






5.30 X 




o 




SB 


5. 50 X 




X 



[O066]As shown also in this table 1, in the liquid crystal display concerning Examples 1, 2, and 3. 
the ridge which decline in the transmissivity by doubling gap of a pattern does not arise, and 
shows predetermined resistivity — a liquid crystal display with high reliability without image 
quality degradation can be provided by using the ** structure material and orienting film material, 
especially — the mutual effect of Examples 1 , 2, and 3 — a ridge — it turns out that the 
selection range of the ** structure material and orienting film material spreads, and it can 
contribute to the improvement in the display properties of a liquid crystal display, and 
improvement in productivity greatly. 
[0067] 

[Effect of the Invention]In the multi-domains type liquid crystal display provided with the means 
for controlling the tilting directions of the liquid crystal element formed in the substrates face on 
the other hand or T respectively according to this invention, as explained in full detail above, 
without it changes the element gestalt from the former greatly — a ridge — the ** structure 
and an alignment mark being simultaneously formed with the material which fills absorption or 
reflection of the specified wavelength range, and, a ridge — the liquid crystal display which 
secured the reliability of high light transmittance and image quality can be provided by 
improvement in reliability by the doubling accuracy at the time of an assembly, and resistivity 
design by setting the resistivity of the ** structure material and orienting film material as a 
prescribed range. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing IjThe sectional view showing the liquid crystal display concerning this embodiment of 
the invention. 

[Dra wing 2 ]The figure showing typically the electric field state of the above-mentioned liquid 
crystal display. 

[D rawing 3]The sectional view showing the liquid crystal display concerning Example 1 of this 
invention. 

[Drawing 4]The sectional view showing the liquid crystal display concerning the comparative 
example 1. 

[Drawing 5]The sectional view showing the liquid crystal display concerning Example 2 of this 
invention. 

[Drawing 6] The sectional view showing the liquid crystal display concerning the comparative 
example 2-2. 

[Description of Notations] 

1 — Active device board 

2 — Counter substrate 

3 — Transparent electrode 

4, 44, 51, and 61 — a ridge — the ** structure 

6 — Slit part 

7, 8 — Orienting film 

9 — Alignment mark 

10 — Liquid crystal layer 
23 — TFT 

24, 25 — Signal wiring 

26 — Picture element electrode 

29, 201 — Electric field dispersion field 

202, 203 — Pre tilt 

206, 207 — Orientation dividing regions 



[Translation done.] 
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